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n^-eV^i. ■^^'^ n^^fl* ■S**!-^!! ^>7] ^n^^^ ^^^91 ^^-^l-H^ 

<42> ^;5^fl, ^5^-^ 7lEB7> ^%«ll^l7l ^^^flA-^fe ^S-B]-^ ^^3^1^ ^ 

^7l2fl ^ ^"'l ^^^91 7l2fl^ 

^ :^o>:a.7l cH^cf. Xtj-Sl-Ai, nH^ofl ^^SjcH c^;^] JL^J^o] M.7] 

c^^JL o]S. ^"fl^ ^^^^V ^^-^l ai^. 

<44> ols^t!: ^<^1>H^ ^^fl 'tJ-^* 7fl^*>7l ^^91 ■&«=>>^ ^-f 

^l^^^W ^S. o]xi]7^] 7m^ 7l#l-ol Al:£El<H ^t^, olejt!: 7l#^ 2^> 
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2-^4 71-^ -^x-vt!: ^4* ^ ^fe 3^>^ ^mn]<=>]^ ^1^^ ^ 

^Ji ^-4^ 7l^^ ^1^1 CRM <a^<^l ^-Sfl ^-ii 7fl^^ ■^^*^<H1 n^.^ "^t^ ^ 
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A>-§-^V -^v:^ 3^>€ s.^ ^-a- ^ ^1^ ^^^^fe ^^1*=>1 

^^d^,!- ^til*H. A>^;4^ <a^-i: 3^>^ 2-€S. ^5^^^>^. ^>-g-^V7> o>^^ 

-g-^H ^>-8-:4 ^^-ir ^n^^, ^V-B-^>^ 3^>€ s-m^ ^S^^V^I ^ 

t>^* ^2^-. ^7l *?]:^ S.€<=>)1 '^^'^^ 3:^V-S «?>^ S-^-i: ^3 

e«<^m^; ^ 4-^. ^^7>sl ;^>^ n^}^, ^f- ^«1^V -^^11 '^^l^^ 
CRM 9fl^;* ^tiltt^-. 

<a#* m% AjgA^^Vji. A>-§-;.>7V ^j:^^ ^^^<^1 4^1- ^71 3^>-^ 

^•^lAiSl All-B||ol^ ^^^-2.S.Ai. ^71 ^\^A7\ -^71 3:^>€ 

^J:^ Al^ellol^ Al>.^ :^^^7^^, ^7] 2,%\% ^Jr^^ All:^^lol^ aI^^s^ ^7] i^fl 
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^ 3E|^*>3I, o^ofl n^E). o>;|^ 3^].^ S.,goil ^A^^H. -^^^ 

•a=^ 2]-s.o(|Ai S.u)E^ofl Al^e}]ol>^ 5E-t^t:f. 
<5i> ^ ^Tg^ ^^^7] -^It!: 7V^ €^^^1 -fi-^^ ^ S.'i^ 3:^>-^ iE.^ 

^Bfls. ^^^^cf^ ^<^1'^, ^ ^^<^^i^ <^]^m 3^}^ S-^^-i- 

^l-H^ WebSD 7]=^# 7lBl:0.s. ^^^t^. ^^ef<?l ^:?l:<:>llAi^ oje^^ iL=tE^l<>|7]- 7l 
-2.^i5L(Kiosk) Bfll:^-pC(Tablet-PC)5i|- ^^l^-^^^ 4^11 «^ 

<52> ^ ^T^oj 3^].^ o>;g Al$5)]ol^ A]:i^ofl^ IZefl^a^^ 7l#^d;i O^i^o]] 

4^ 7]^, A}^^> 71-^ ^ 71-^ 7]^ x]^^ 

e-CRM(electronic-Customer Relationship Management) 7]# ^ -91^ ^^7> 

Al>i:^3j. c-l]o]ElHfl<>l:±i» T^^*}*^ e-CRM^l- ^"S-^VE.-^ ^M^o]jl <a^€ ^ 

<53> oi€f|-, s.^^ ^ ^T^si i3>#3|t!: >a->Hl-s-1 ^^«> 
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<55> S-Altb ^2)- 3^>€ '?>^ Al^sllol>5a Al:i^(lO)^ ^Bl^5i|- ^^"j-(30) 

* 711^-i- ^^Bl(20) ^ >«^>-S-^>7> 7fl^-§- ^^Bl(20)* 

3^>€ Ai^^(io)cfl ^^^<^ ^l-^^flTfl "?t^^ ^^*>:ii 

Al^i^(lO)^ ^1^^ CRM o]* ol-g.*>o^ 

^ AV-g-xV 71^ ^^7} ^y-^-^M 7^^^ 

7pj- ^ 9X^^■ tb^. 

<56> <^7Ha-1, A>^;4 S.^^ 7fl^-§- ^^Bl(20)<^ ^^]^ ^1-^21-5^1- ^-8: 

t-llo]El» A>-g-;^Hl €^^>2-^ ^^S.*^ ^S^^^ Si^. ^1 
CRM <a^'^ tfltt -^v^ltb 

<57> 3:*>-S 2.^^ ^ '«>ll-5ll<5l'a ^ ^>-§-^>7> 'd^t!: ^^1i*>:n. 

^^Sl* ^^W. 3^>-^ Al^s|]ol^ Al^r^(lO)^ "^i^ ;^I12:^>(40) 

^^^^ A><a^H ^ ^-^1^, ^^^^ ^V'a^H ^«fl ^ 
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(40)«Hl7ll ^#^4. ^]^. 91^ :^]2i^H40)^ cIlolBjofl icj-s} A]^t}c^ 

<58> 3^>^ All:Bj]ol^ Al^^(lO)^ #^«J-(30)^ ^^}^ ^^^^ -Sr^l-^ ^}-%-^\ 

4xS:^^l<>|S ;^1^*V^, °1 dtSS^lH ^ t-il<^l^Bn<^l^* 71 (Kiosk) SE^ 
E})^^-PC(Tablet-PC)(60)i4 •3r>S.4ll<H«^l <^1^*><^ ^^el-'^l ^}-%r^} 

^^o]s. ^m*>31 7l^Bpflol] 7^:^^c^ ;^1^^V^ ^-f , 

^ ^^'^'l ^^^^^ Al^5llol.g Al^^(10)<:^l -$:Bl-^ 

<59> 1. 9>:^ Al^gflol^ 

<60> £ 2^ S. lofl All-5ll<im A]^^^ ^4 

<6i> S-Alt!: ^4 :g-ol, ^ ^i^ifil 3:^>€ Al-i:e|]o1.a Al^^(lO)^ ^bIj^Io]^^- 

(100), A>-g-;<> ^^5]^(110). nefl^ ^]^n<=>]^^(.l20) , ^7]^ ^1^1^(130). 
^ CRM "3:51(140) ^ i^l)<^lH:1tiflol^(i50)» ^«mT=l-. «^7Ha-1, Ti|)olEimiol^(i50)^ 
7^^^& DB(152), DB(154), 3^>€ S.€ DB(156). DB(158) ^ ^1 

-il DB(160)» 5.^*>'^, -^l cijc^lBltiflol^l-^ $>^^ Bflol^^ ^^^^ ^£ ^Jl, 
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<62> olB]^ol^.^(iOO)^ 7rJ-§- ^^^(20) ^ ^1S;=^K40)^ 3^V€ ^J:^ 

AV-g-;<> oiB|3Jlloli^(100)fe AiB^fil. Aitil7> 

yi^6\]^ ^^o^.^^^ ^1^^^ ^^^^ ^^"^^^ ^^S-Sl-^l 

ffl^H ^v^^> "^i^* ^^m^, ^>^^v^ 3:^>€ -a^ s-^a* ^S--^*>7l 

AV-g-;^> ^^(112) ^ 3^>€ "M^ ^3^^ ^^(114)* ^til^cf. 
<64> <^7]<^^^, A>-g-;^V ^^(116)^ 7l|^^:e. DB(152)» . 3^>^ ^1 

7B'?l^:a DB(i52), ^7l2fl db(158)* ^g^tbt^. 
<65> 3^>€ s.^ ^S^^ 4=^(114)^ AV-g-^Vs^Bi SJ^^^V 

^Bl(20)«^ n^M^ ^-^ ^^"^1 ^>3^^<*> ^S^^^7lv+, A>-8- 

;.VS^B1 ;cv^^ ^ ^s*>^ ^>^^ ^"^^ ^^^^^^"^ 

4, 3^>^ Al#e|lol>a Al^.^(10)Sl 3^>€ 2L€ DB(156)«H1 7l :^1^B)<H 9X^ 

<66> tf^-^S.. Zl2fl^ Al.l-Eflol^Jf(120)^ CRM <^^(140)3i|- c^^^}c^ A>-§-;^>7> 

"^J^^ -a^^ 4^ ""J^^ ^^'^l ^^^"^ ^^^^ ^^"^ 
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* ^S^^^}^, 3^1-€ 91^ 2-^4 3^>^ ^S^^ ^^(118)<^1>| ^i^^^ *g 

A]^e|]ol>^:^(120)fe 3^>^ '^^ SL^^ ^^(122). ^S^^ ^^(124) ^ ^l^ell 

ol'S ^^(126)-^^ 

^*>fe 71^-i: 7l-:^H, ^y^^M o]^ 5Hs3B]» t]:^<il] A]|7l7li:i- ^^^V3E. 

§].o^ ^S^^J-^ AV-§-:^|-ii 3kW 91^ ^7l t-i]<5]E^ai]o]>iO]] ^i^^>^ 7l^# 

^tb^. 3^]-€ -l]:^ ^^(122)^ '^>-§-7>7]- DB(154)» ^S,^'^ 

:^]^o\ tq-oj:^ A>%, ^ ^ ti-^^, 7]^ ^-i: 

^-j-c^ ii}.o^^ o>;g 2.,^* S.AV^ ^ o;t£^ 1: ^H^^-. 7]-^o] ^i) <?]::^ 

^ ^Bfl^ ^f-^^ "?>^^ 7fl:g^ S.A> ^ Al-g->^> <^1-S"ir ^^7)7]^ ^ 

CRM <^^( 140)011 7^^S|ol ^V^^^V^ 7iW^^S. ^e1*>fe cll % 

'^^i ^^(124)^ >«>V-&-7>7> ^^51 ^oluj- ^i=| ^ ^ 

Til ^y-%-7.}7} 7]SL^] ^^^1 ^o]x^ ^ 

^11:^]<^1^ ^^(126)^ A>-g-;(> ^s)^(110)<^^ ^S^€ >«>>-8-^>^ 3^1-€ S.^ 
oil, ^>-§-7>7> CRM ^^(140)fi1 ^^ii* ^^t!: ^^"i" ^-%-^]^ 7fl 

^-§- ^^^1(20)^ Si^&Ioll rl^l-^lo1«}^ t!:^^. 
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^ €^>^ ^^-i- -^d^-Sl-^ ^^1 ^Bl«>7l ^ 

^ ^^AS.>»=1. ^^fl ^^(132), Bfl4^ 4^ia:(134) ^ :^fl31 ^^(136)* 

^tilt!:^. T^'^fl ^^(132)^ >^V-§-^>^ ^^fl ^^(^^ n^"fl^> ^ 

ja^^ 7lEV ^^AV^J- ^)oll tcl-e^- 7fl^:^:a- DB(152) n ^7]rS^ 

DB(158)» S^^, ^^(134)^ ^nfl =^^(132)«:fl>H ^S^tb ^ 

^ afl^ sjsjtb^^. 7fljL ^^(136)^ ^ wfl^ ^S. ^ 3^1-^ 91^ 

<70> CRM <a^(140)^ 4i«l^V «>l^-eLS-^B| xi]^^ = » <^l^«V7l 

:^^o.^, ^ 3^}^ 91^ ^m^o]-^ Al^^^dO)^ o-| CRM <ffl^ 

(140)<^1 ^^><^ 7]^^ Al*B|)ol>a Al>r^5ll- 7>^ ^l-^^€^. ^^I^g ^^-g- 

^<^^ ji^T]^ 4i«l:^> ol^ o.s.«-B| Tilsfl^ «^l^*Vfe 

^1^^ CRM ^^(140)^ ^-8-*>>ll Si ^ 341^ ^^7}^ DB» 7]^S. <50;g^ 

(150)5^ oil- >11<H*>^ ^1^^ CRM €^(140), ^}-%-7]- n^^illO), 

All:eilo]^«.(120) ^ ^T^afl ^^sl^(130)7> -^1^^ 7l^ ^Sl- ^-^^tb 
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^. £ 2«5fl^ 7]\<^^^S. DB(152), DB(154). 3:^}^ 3.^^ DB(156), -^T^efl 

DB(158) ^ ^H^:^ DB(160)« J£a]«>^ o.r«^ , zj- ci]c]Bltil|o]-i,o^ ^jjfl^o] ifl^^ 
£ 3a ^ 3b«^l 

<72> S. 3a ^ 3b» %3:^>^, 7fl^^:e. DB(152)^ ^€-^3. 7}<^^ ^}-%-^]-^ ^^^Jl, 
7}"^^, ^>^]^ 5^, IP, ID, <^1#. ^^^^ 

^o], -f^^s, ^d^, o]v\]<^ A>^, o>tt>Bl-, 

^, ^I^T^el, ^^TlEi, -^^1 ^nfl ^^H^liE ^T^B #1^ 

<74> DB(i54)^ ^ji, SEii«>3 

^ Slfet^l, ^J-^ ^a.ofl^ 'S^^s, 

^ =^1)^ -f-ofl t)]^ :%^7\ ^^^4. 5E^, ^jaofl^ 

^^1^ ^611 cfl^ ^^7> S#3^i:«^, 

^:a<^fe "a^^^. # ^# ^pfl^ -^oi] tfl-^ :%^7\ 

<75> 3^>€ S.^.DB(156)^ <^>a>E)- ^ ^]<^^Ef^ ^jiS. ^ ^^c^l, o>b> 

■■ ^ ^^^Jl, c>«>El- oVti>E]- ^^1, ^^li, u}o], <g^^, 
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^^711 ^<^i ^tb ^^?> 3iL^s]ai, ^^^1^ ^^^a. ^H^^^a 

ol^, ^<^iHl.<^a ^S-. M-<^1, '^^^ ^^7> 

<76> ^7]n DB(158)<^lfe ^"fl ^fl^ "^^^ ^"^^^ ^ 

^^7} s.^^^n, <?3^i ^ '^'^fl ^^^31. ^^s^. ^ 

^ ^:e., -^^ss., AVo]^ s:^^ ^^"S, 7>:^, a>^;^1- id, • 

^^x> ^^^> ^^^jl, ^&^]^ 

^Jl, tifl^^ ^"^1 ^-^7> ^^fl^> 

<77> Bllo]BlBflol^^ o]^c]]A\ ^r^^ ^<^] ^^^S)^ ^o] o].qs^- A^Wl^ 

u)-^ Bllol-i:^ AJA^^ 4^ Sar^. DB(160)Sl 

<78> 9. .^^v-^j .^^a Bi .q^v^j a.^ ^.^^^ ^<^^ 

<79> £ 4^ £ 2<:'ll ^Altb 3^>-S S.€ ^<g^^ ^^^^o]3L, S. 5 Mfl^l 

#^<^ 3^>€ S.^ ^^<^^^ S-^i ^3^^ -M^^V 

<80> 3^>^ fi-'S m ^^(114)^ A>-§-;^]-5l S.€(<=>>«V^)-i- s 

- ^s.^>^ ^^^4. 3^>-a ^3^^ ^^(114)^ s. 4«^ HAitb 
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:&ol 71^:^ ^#^(200). ^^^(206), €^^(208), ^^^^ 

(210). ^^^^ 4o1^(212), HE^^ ^1^^(214) ^ ^S^^ ^ 

(216)^ ^-^3^-^. ^#^(200)^ ^^^d^ ^ 

•^i^'d ^^^*^V7l ^^(202) ^ ^# 
(204)* 5.^^^. 

<8i> 71^:^ ^#^(200)^ ^ c^^^iS^Bl sq^^d 

^ ^^l:g(^. S. «g. ^ ^^^^ ^**>^1 ^1^^ ^^"^i 

S.'t ^S^^ ^^(114)^ A>-g-;.Vs:^B] og^^ ^g^^^l- r1^.§^llol*>ji. a>^^>o(1 
711 ^ "^^^^^ ^^"^ ^^^^^ ^d^^>£^ ^^S^, "^^^ 

<82> ^^^(206)^ ^H^* •^^^i-fl 

Al^jofl xcj-El- ;(llo1^^ ol^S-^o,! 3^>^ S.-m ^#-* 'M1:<^1 7^711 

<«3> ^^^(208)fe 3^>^ ^S^J^l ^V-B-^ S^^l '^^^ 

«^^^^* <g^^^<='> ^#^(200) ^ ^%^(206)<^1 ^5^^^ 3^> 

€ ^^^^» ^ ^>^*>^ ^"^"^l ^^"^ ^^^^ 

^^^^(210)^ o]^] 7^31 St 
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«^^^Ji» ^-^^^TlM- ^^^S-^B] ^1^2). ^^^^^ Ajg. 

^Hl ^^^^ <^Hel- tij-^ -§--§- ^SZi^«>||Ai£ A>-g-^ ^ ^'^ft!: ^ 

t!:^, 7]^^ ^#^(200)^ ^# =T^^(202)^ 7l-^ tli\^ <=i^ 

€ 7]^;^ 7y§- tfl>a- ^^o^ ^^^^ a^. #^1^ ^# 

(204)^ ^>^^H 7l^:g S-tr], m^l^ ^:a.6fl itJ-Ej. y}^ tfl^ ^^o^ 

^^1^^ ^#^1-^ ttcf. 7l^:g^ <i#o^ ^ S.;^!^ 7].-.*]. i^Ej. 

^ ^ ^3E-^ 77H(<^1« #01. tl-, ^. ^. ^-^S] fe, 3 14711^ 21 

<=»1^ ^^^^ 3:^>€ -E.€ '^^^ ^^(114)fi1 S.^ ^-^^ wj-^-i- 

^^^1-^, ^7-1, 3^]-€ 2-t ^S^^ 4^^(114)^ A>^;^>S.^E] oj^^ 7].^ t|)^ <^ 

^ef. >^>-g-7>s.-?-Bi ^ 7i^^ ^^11- o] 7i^^ oi-g.*!- 

<H 'i-^^ ^ ^^1^^ S^ltlrcf. o]^. 
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^^'^d ^ #^1^* a>^^S. <^>a-^J^ ^V-^ cl^#5l]ol 

S-l -^^^l^ 4^^(114)^ ZL ;*l]<^^a] ^^j-a^ <^]-g-«]-c1 S-'i* -a^l^-^^ 

3^V-^ J2.€ ^^(114)^ o]^^ 2^- ^ja. ^^o| jg^cf ^ 

^^•1, ^# ^^(202)^ '^^-id ^# 'a'^«1-7ls t!:!^. ^^-^^ ^} 

^ •a^^ ^tfl« ^^1-^^ ^^m^. ^# 4^^(202)oj)Ai^ o] 

AS. 0]-%-^ 7l]^^ r^tilo]a.» A>-§-^S|t:f. ^Mlo]^^ ^7] ^^l7l- ^i^ii)^ 

-iiCBezier Curve)^ <^l-§-*H 7]^ >ivilo]a.^ ^^-c)-. Bfl^l<H "irfl'^tl- 

K^^7] ^^^o^S. -a^S.^'.i. ^-i-Ji;^]- ^-id^ ^^-i- 7]-;^ 

c^z^-^o^ «^l-§-«H ^-a^ IJ-'S'^IT^, ^ >^H* ^^^^ 
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<89> 



<91> 



^S. ^^o]3.7} -^^c^ ^ <^1:^ (neighbor )-a: ^^^4:2-. [^^^ 2]^ <Hl ' 

^^]7} ^di^^^ ^, «g-go] ^;^11^>^ ^J-^-^S :it|lola.7]- -§-^o]£^ ^>o^ <g 
# ^^^^ ^m*]-7)1 Si^^r^. 

<93> [^^^ 2]ollAi Eint^ <Hm;^l.Eext^ ^l^-i^l* ^1 *|-^ T^l] , ^ ^^<H]>H 

a ^ 0^ [^^^ 2]fi1 n^^M fl-^"^ 421- ^^«l-7ll ^«^*>fe 5J:«^lcl-. nufe 
2:71^^ :iii.il<:>la.^ ^ ^o^ji i(x, y)^ ^5. x, y*^'^ '^l^l^l^ 7j-5.( Intensity) » 
Sln]-sr>D^, vKx, y)^ ^S. X, y<Hl>^i o]xi]j^] ^j-s^ ^^^(gradient)^ 
^<>\] 7>^7>^^^ ^iJ:^ STfl S-l^ oimx] ^O] 2)-0>^l7fl ^VcH 7]^ ^Vll0l^7> ^ 

<94> t:l-^^S. ^# ^^(204)«H]Ai ^4*1 -t^ 
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^ ^€-<H tfl>^ -a->^V£(correlation)» ^^^^ ^>8S1 

« ^fl^HTemplate Matching) ojB}-^ 7l^^ '^V-S-^M ^^^^^ ^# 

"11^ (template matching)^ '^T^l^l* ^^ S.^<^] sfl 

^ ^i^<^Al^ M.:^:^ ^-SH. €3E4-5. ^#<H 

^1 ^^^o^ ^l-artl-^. tfl^^^ ^^1 

^^Ife '^-^ f^*?}- o>2fl ^^^l-^)* '^'^-^ ^ SJ-^S^ 

^^]* ^ 9X^. ^ ^^1- 4^*l-7fl 7>^*>7l ^11^* 
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3^>^ S.'g^ ^ ^^^o] 71-^7)1 >S^^Sj7fl ^t:^. 

<99> <a# ^^^(206)^ S-t ^■:^4r ^^-^ ^^*>^ rf^J^- 

^ ^711- ^^ -^ ojJE^ DFFDCDirichlet Free-Form ' 
Deformation)* '«'>-§-«l-fe ^J-^^l^l, ^ ^^fl-^^^ t= 

<^l-i-;^l^(Moving Factor)* A]-g-^>^ lJ-^<^li^. 
<ioo> ^^:\^ DFFD^ FFD(Free-Form Deformation)^ ^"^^ ^^S., FFD<^1 9X^ ^1^^^ 
^17^^ ^ ^^o]T^, FFD«^A-^ >|]<H^#^ s,^ A>2]-^ 
*]-^ ^o]o^o): ^].^ tiV^^ DFpD^ o]e^^ ;t|iei=^ >1171«1-J1 -a^)^ ;<il«H^(Control 
Point )-2-S. A>-g-^ ^ ^Tfl tbcf. n^fil-A-l, ^#>a-<^1 ^;<fl*>^ S-^ '^V 

<101> DFFD 7]'gollA^^ ni;^:)^ s.^ Po» S.^- ^^^^MJI 

^^(Qk)^ ^^(Sibson) ^tir^^. ^^sj ^ po)] b]^]^ o]^ p. 

1:^ S^^S. ;^]^^ ^ Xicf. ■S'. <ao^^ ^ ^(p)^ ^^^#51 

St^^ ^l'L>« ^ 9X^^ ^^]<=>M. <^1» *<H, Pi. P2. Ps. P47> 1:^^ 
^ ^olBl- pj, P2, pg, p^o,] o^^D ^E.]M}o^ ^ ^ pj^ p^^ 
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-a ^2:^ p=uiPi+U2 P2+U3 P3+U4 ^ <>^7H]A], p^, P2. P3, P4# 

ol-^o]ef. §1-1^, ^JEoji:]-. ^K(ui)^ l^i^4^ tfl^H Ui>Ooljl 
, Ui+U2+U3+U4=l* ^^^V^ ^-2.^ 

t:f^o.^^ ;^1<H^^ ^PO^ [^n^ 3M s^tfl 

<103> 



<ip4> [^^^ 3.]<^]>H "^l^*^ 7l|4^oiji, ^pj^ ;flH^* PieQk(i= 0. k)^ 

<105> DFFD 7li^6j|Ai, >i)H^5l ^-^(P)^ 2:^«(lo> *m ^ 

s^t^ltlrcq-. o] >lH^s.^ ^^^1^ ^Ir^^l ;^>^3)- o;t^ x^lH^^ ^ 

^^^l^-^i-f. DFFD7> <gslsl ;»ll<H^-^S ^ 

<106> tzf^^S., ^ o]^;^l^(Moving Factor) ^^^^ ^^^}^ 

4^32). 0]:^;^]=^ pGpo] ^fi^sl :g(p)ol ^p^^ ^^j^-i: «fl, o]-^ 

•^^}^ PoePo^I ^(po)* <^1^^1^(<7)^1 <=>]^^]^]^ 

<107> p7]. ^p^^ ci:f-:g>5i^ pSl 0]:^;^^ ( ^ )^ ^l-g^;^!^ (ff) 

^•^m. po^ psq- oi:^Ajoi -fi-A>§>£.s. ;^1'<>€ '^l^^^l^Cff)*^ tfl^c^, po^ o]^^^ 
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4>^3£l^ ^:^7>>^1 ^^-^Cf. ^, tifl ^37]^ «g^o^ ^s.3Xl- ZLS. 

ZL^^V^Mi ^ri:^ Bfl:^^ <>l-§--5M Zi Cheng Liu<^l 

<no l-Bl^(Polygon)ol?l: 3:^>-^ ZLSfl^«>flAi o]xi]:^]^ ^«f) A>-g-s^^ 

^-n^^ o^nl^>^ 3^>€ '^iT^l^l* ^A^^Vfe 7]^ ^^olD^, ^o] A> 

^o] Al-g--6:>^ ^jigolcf. 3:^]-S-9.S. -^S>a*>^ <>1^1^1^ 7l 
^ ><fl7l(I)» S^Cn) 9X^ ^ '^-S* n<=>M 
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7]o]t\., [^^^ 4] ^ [^^^ 5]^-^Bl [^"^-^ 6]3l- ERI (Express ion Ratio 
Intensity)* ^ ^^4. 

i^n^ 61 

<117> o]^^ RS. S.^1^>JI a^(77)^ ERISl-:iI [n^^^ 6]-^^^El 5. 

^(77)^ tflSfl r=Rl7> ^^^^ci-. 

tfl«fl i# ^t}3L tfligfl r»^^4. a^«=>l ^V^^ 

ERI ^. R* 4^ SZ^-. 
<119> o]^ :^o] ^}.<^ R-i: ti|-^ '^V^^ ^S^tb l-^l^ S^-^ (warping 
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■t>y^(210)fe e^«1->11 3^}-€ '^^ S.^iS.^B\ Jif 

X^o^^ ^A^^^ ^^014. Fi={Fio. Fii, Fin}5^ 

Fj={Fjo, Fji. Fjn)^ 1-21^ ^]^JL 9X^2.^ -a^Sl ^ 

^# Fi^ Fj^ F'^ F' = aFi+/3Fj{a + 0=l)S. 4^ 

^ojl^i ^^31}. ^^^S.. o] 71^^ ^1P^7l 

S'S^ 3^>-^ <^l-§-^><^ ^ i^tbi^. z]- 

=?-^ ^i^^ s}-s7> ^-h] 

^^•l- ^^^^>^ 1-^^* ^-^Itb^^. "a^^ 
•?1^17> ^^^(206)^ <^1^^1^ p>^7]-^1S. ^i^i^ ^JE-l- ^^^t:!- 

. -& 3:^>€ 'S^^ 7l'^<^]Aife ^5. ^^JE. '^^o.^ 4d 

^^^^ ^ ^^i^ >ll<H-¥-<^) JE-t^ 

(214)<^1 ^*fl t^>i#ello]s]7ll 
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<123> ^X\:^ 3e]^ ;^l^-¥-(214)^ €^^(206). ^^-?-(208). ^ 

^^^^(210) ^ -a^ ^tii^ ;*lH-?-(2i2)<^l>H ^<HM-fe ^^m.^^ 
<^ ^ ^S.^ ;^1^^(214)«^1 z^- :x^Bl-^ollA-1o^ ^<a^ 

€^1^^^ ^ ^^^^ JL^^ o.^ ^^-S: ^ SZtII ^t)-. 

<124> ^jgA^ ^ ;^H-^(216)<^>H^ 3*>-S 2.^ '^'^^ ^^(114)«^|'H -^3^^^ 

<i25> 3. ^1^^ CRM "a?! 

<126> 9^ s. 2«fl ^^]^ ^1^^ CRM z^A^s.^]t^. 

<m> ^x\^ ^4 ;y:ol, x]^^ CRM ^^(140)^ CRM #1: :^1<H^(220), 

£ ^^(222), Al-^7:V 7^^ ^^(224). ^^^1^ ^^(226). 

^^^]^ c)]o]El A^A^ ^c}.(228). ^]l:5fl<5l'5i S-ZL DB(230) ^ 4^ ^> 

^ DB(232)* 

<128> :^]^ AiJis ^^(222)^ 3^}^ A|^^l<5l>a Ali^(iO)o1I ^^*><:>^ 

* ^^^>ul ^^g^Vfe AV-§.;^>^ ^^ig, oa^, ^^'is. o1 

tqj^dio^ ^^^Vfe^l ^-i^^Vji ^4* ^11-^1 DB(230) 

^ ^^^14. ^l-§-^> ^^(224)^ 3^1-€ ^ll:^SIl<^l'a Alif::^(iO)ofl 

^11-511 o]^ S.=L DB(230)<^1 ^-l^tl-^. 
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<129> 3^>& ^^^1^ ^^(226)^ =^^(222) ^ A>-g-^]- 7]^ 

^^ 4^^(224)31 ^^S>^. iq^S^El :t^S)ol ^e|;^H ^tfl <g^^ ^a. 

^. '^1^^]^ no]B\ 4.^(228)^ ^^(226)<H]^i ^ 

^tb 4-51 ;^>^ A^A^^ji DB(232)ofl ^^^v^, a> 

<130> o]A^cH]A-1 ^^tb ^SLS^ ^^(222), A>-g-;^> T^-g- ^^(224), 

^*j= ^^(226) ^ c^lolBl A^^J ^^(228)^ CRM # 

* ;*l]<H-¥-(220)o?l ^H€4. 

<i3i> o]sq- CRM <^^(140)<^1 ^a]:^} o1^o.^«.b1 fleflsl s 

^1-^^ ^Ef^<H] o>;^^ ^ ojTj] ^t\.. 



<133> :£ 10^ £ 2<H1 S-A]^ 3^>-S 2.^i^ 4=^51 ^>^^£S.>H, £ 11 ifl:^l :£ 

<134> ^3}. ^c], 3^]-^ o>;g jE.c^^ ^^(124)^ AJA^^ 3^>^ ^.cfl o. ^^.^ 
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^ ^^o.^Al^ oVyi 3.% 5t)^-f-(240), 'i^iB-'i ;^l<:H-¥-(242) , ^^S-^g ;*ilo1^(244) , 
n^=.^ ^lo1^(246). oB^^<^l€ ^Bl^(248) ^ ^i:-l^-^(250)» ^«mtq-. 

«$>^ SL^ 3i\^^(240)^ 3^}^ J2.t ^i^^ ^^(114)«^lAi a|>^^^ s.^ofl 

4. 3E 11^ ^ ^i^"^ ^l^e)]*^]-}! 1>>^ ^ ^^^^ ^W^^] 
^. 

<?>^ S.^ 31)^:^(240)^ ^a^^ Tfl4l(niesh)^ "^l:^ ^] 3£| 

^^o^ i^4^<Hl ^5.^ :?>iq-. o]!- 

^tl- ^(S600) ^>^£^i^ ^ ^SS. 

(translation)«f«^ ^^"Sl :?^(S602, S604), '?>^ i^^l* 

'^'H 7l^(S606) ^^4r oM, ^?}:^«:>1|>H 



<137> 4-1. 3^g|-PlB| ^# 

^#^1-^ ^-^^ tbti)-. 3£ 12* ^S-^l-^, ^141 sj-Bl-tilE]^ 5iol #2:^ (A), -a:^ 
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<139> c^7M^] :^o] ^^o^ 7>^j- ^ mo]^^ M-E^-'i ^^1^ 

'^#'^1 *7il fe^ S ^^^<^Mi M.9ik^ m ^ ^* ^^mcf. 

- • 3.^ >1H^(242)«=11A-1 A]-g-£)^ S|-e}.TilBi^ o>;g (B)^ ^]^]^ - 

^1 %i-^^(B) ^ ^ :ts^(C)^ 4^1- a=(Xa. Ya, Za). b=(x b. Yb, Zb), c=(Xc, 
Yc. Zc)S ^s^tlnl-. 



<141> IS. 11 





X 


y 






Xa 




Za 




Xb 


ifB 


Zb 








Zc 



<142> 



<143> 



4-2. <?1-:^ ^# 

;^1<^^(244)^ tl:^ ^114=131 2|.5l-n]El* ^#«>fe ^^^H . £ 13^ <?> 
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El «i-^o1;^lS.^ o>:^ p04:|ofl j^ffe o]^o1x1o^, p|l4:|o^ zi- 

<144> {s. 2] 







Y 1 






Xa' 


Ya' 


Za' 




Xb' 


Yb' 


Zb' 




Xc' 


Yc' 


7 1 



<145> 4-3. ^4=1 ghgj-plE^sq- «?V;a Pft4^ g|-e^-TJlB^3^ 

^ X. y # -^^^m ^^v^, ^4^^ s^i ^s^(A)3i- S<^1 ^ 

S^CA')^ tfl-§- ^^l^^^fe i^J-^si ^^]« ^^:iL, '^^ 91^ €^1 %2i 

<147> £. 14a ^ 14bS)- iE. 15^ ^^21 ^*>fe «^^* ^^*V7l S.^ 
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:^l^(factor)# ^tb^^l-. £ 15^ ^5^^ ^^1^1- ^^^V^ ^^S^"^. 

<148> B=(Xb, Yb, Zb). B'=(Xb'. Yb'. Zb')<^H. G. 3:^^ ^^^^ gSf 

<149> 71 g = G>^?ll'a>^l^ • 

<150> ovyg^ 3.7]^ 91^ si] 7]^±S. ^-B-S. Bi4 B'^ x^K<^] 

<152> o]Sf IJ-'^AS- tt^^ ^^^ll'a* S^^^V^a ^^^^^ ^^17> 

<153> 4^0.^^ :£ 16a ^ I6b'>fl M-El-^ :5J^ ^c>l ^"^^^ o]-;^^ ^ 

^t%. -^l^lfe BiJf B'^^ y^-i-i: «^l-§-^H. «<}-^^ -^^^Ife 

^3!).o]p^(^, y^ ^1^:^1=t^=By'-By), o]^ :^]^^ A'^ z?J:<^>H AS? z 

^■i: ii:<^lcK^. z^ <>l^^l^=Az'-Az). z^ <^1^ /^l^(z)« 

/Xb')* ^-i- ^>-§-^t^. ^. fffe [^^^ 9]s^ ^r^. 



<154> 
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<155> o]o\] xs^^, o]^:^]^{z)si^ arl- 51^^>^ Az'=Az^«<}-^ <=>1-^ 

<156> 17a ^ 17b^ ^] ^^1^^ 5^1^* n^«> 

<157> B=(Xb. Yb, Zb)^ ^. goll'H^ B'^ 

<i59> ojsq- :y-ol ^^«a«:>l y-^ -i-^^ BSil- B' ^ 

^1*>711 SlS-S. y^ <^1^ :^l^(Move_y)^ [^^^ 10] :4 S^V. 
<160> A5r<?ve_l'=jBj^J3'^ci4£^B;oV 



<158> , JC^ JSTj 



l^^A 101 
i5>£-s- B'^-el ziJ:^- 

<162> Aifov«_2r= C>4 z-«-a) scm^bd 



['^^^ 11] 

*H ^ ^2-^ 18a ^ 18b^ «^ls1t!: ^'^^V^l S-^-^ 
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7>o)] rcj-E). ^^7^1^7> 19a5il- 19bfe ^i"^ ^ x^«=11 tfl^ :^ 

:^2q-^ ^§>^ 4;^^ ^^^7] ^-^^^ ?l:^^«1-7l ^S. <^>\i 



<166> 



121 



<167> 



<168> 



C,0'=iC^\C/) 



131 



<169> 
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<170> 



i^n^ 14] y/cO^'-^^O^'-CO^'-^^')^ • v/CC^-^^O^+CO^-J?^')^' 

<171> tq-^^S. £ 19bfe t^Bl^ X#<=fl tfi^ ^^^id^)^ ^*>^ 1}-'^^ ^^^>7l 

Cjfi'={CY\C2') ... 



<173> 



<174> 



<175> o]^61lAi >gtg^ WH] oV;|o^ ^^S)-, ^7)]<a 7^1=^<>ll rej-e^- 

S-€^ ^ S.^<^1 Si Til ^tq-. 

<176> ^^=,y^ 4^^(246)^ 3:^1--^ St 'S^^ ^^(114)<']lAi ajJa^^ 

«fl^ 2.i^B]oll ^^Hl ^^(248)^ 3-% 

(242)<i|)>H ^el-^lBl* ^2:«H. S.^ :^1<H ^^(244)«^a-1 ^i^"^^ <Cr7^%: 

^^i^^ ^^=.^ ^^(246) ^ ^fli^i>i)<^l^ ^^(248)<^1 3 

%\% ^^jz). oi-^go] ^^^^ £ 20«:>fl i^-Bl-i^Sicl-, 
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<177> ^X\:^ ^xi\^ ^^(250)^ ^^^^l- "g^ S-'i^ ^}-%-^}^ 

<i78> ne]^, ol^oi]A^ ^T^tb 3^1-€ "a:^ ^m^l]*^!'^ a]>,^(io)^ 3 

^1^511^1^ l}-'^^ 21 tfl^l i 23-i: ^^^>7lS. ^c]-. 

<i79> 3E 21^ ^^<^ ^ll:5ll<*l'a €^*>7l ^tb 

<180> 7ll'?l-§- ^^B)(20)* ^«fl 3:^>€ ^ll:^l<^1>5a ^l>x^(10) 

<i8i> ^v-s-^v^ 7ii^-§- ^^Ei(2o)<^i n^i^i-^ ^ 

^l-i:5fl<^l'a A]^^(10)^5. ^^-el-Tm-, 3:*>-S Al-ir5il<^l'a ^1^^(10)^ 

El nil 01^(150)0)1 ;^-l^s|oi s.^ ^ ^>i-|-» ^^*>Ji, 3^1-€ '^t^ ^m^l<^m 

>-l^^^ 3^1-^ '^^ S-^i. ^S^^ ^^(114)oll ^isfl A>-g-^>o^ o>ti>El-l- ^S^^^^(S20). 
o]^ :^o] /^^^^ A>-g-;<l- ol-w>B|-^ t-il<ilBlaflol^(150)oj] x^^S|<>| ^:^<>(| t\rX\ A>-g-^ 

<i82> 3^>^ «^Vw>El-7> 3^>-S -a:^ Al^eflo]^ a1^^^ 

(10)31 cflolElallol^^(i50)<Hl ^-l^sjo^ o;^^ cl-^^l o>:^ S.^ ^ <Hi^ «)-^» -S^^V^^ 
^ 1t4(S30). oH«^fe T=1^>^ '^l'^^ ^'fflS., ;^11^, te^ -i^^ ^S. 
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1^. St!:, ^1^^ CRM <ffl^(140)«il1 ^*j=, ^}-%-^^ 7fl^ <?]::^ 

:^l^^>c«^ A>-g-7^Vs^ «?>;^ ^^ofl :£^o] ^1^. 

<183> ^}-%-7^7} -^^fe '{d^^>:il \+ 3^>€ 4^^(124)<^1 

^^tb ^fl^^ S.^^^ >«>a-sl-^ ^;^l(S20)'^Ai ^l^i^ o}v} 

Bl-ofl ^7)1 3J|^ 5I|-^^ olofl 11^-5^- 3:S:>^ 2- 

-^^^^M. ^^^^ 2.ME|ol] Al^Bllo]^ ^.c^ ^t)-(S40). 

-i-5|]ol^ A]>,^(10)o] o>;g >tilS^V(40)^ o.^ ^-^gs)^ 3^>-^ <?>^ A] 

^ 9XS.^■ 3:*>€ Ali-eilo]>a Al^^(io)ol oy:^ ;^1^;^>(40)«^ 

. ^] ^-f >^]-§-^>^ 3^1"^ 91^ ^]M:^]o]^ o]^^ ^1-2.^31 (Kiosk) 

^, ^>-§-^>7> -a^^ S'fi ^a.^ T'l^rirS (Kiosk) BHl:^-PC(Tablet-PC)5!^ 

^^tb ^ XiS^ ^4. 
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<186> j£ 22^ ^ ^^oll s^t!: <?1:^ ^ A>-g-;^> o}n}^ 4;go:| ^a^] 
£ 21^ ^:^l(S20)^>^i 3^>-^ 3.^^^ ^^^^^7] ^tb 
^^S. S-A]^ ^olc^-. 

<187> A>-g-xl-7> 3^]-^ Al^^jol^a Al>h^HlO)'H] ^^^m Af-g-;^]- ^B^-^(llo) 

^^^i=KS202). A>-g- ;^-^ol ^fe A>^;;^><51 :^^d^^ SZL^l i)-:^^ ^^§> 

£^ ^ ^(S204). A>^;^>o^ s,^o] ^^:^^o] ox^^] ^^ttcf(S206). 

<188> ■ A>-g-;<>^ S.c^o] ^i;3-S|o1 o;t^ ^-f oil^ ^-1^51^ ^fe 

^^^1 ^tl*H(S208). ^■l^sl<H S.^* aI^^^;^]. 

^-f<^m *>:il(S210), ^^tb S-^^l A]-g-;^V^ <g^S-^Bl 

S-^itl^] A]^^oi] ^7]^o.^ ^^Jsjo:) ^^t}:^(S212). a1^^ 

(S214) . 

<189> n]-of^ A>-g-;^]-o^ ^r^o] ;^-]:tJE)ol o;^^^] ^^l^l-fe (S206)<^ A^ , AV-g-;^>o] 

S.^o] :^:^^^6\ o;t^] :^-f<^fe Afls^ S.^^ AJA^^ ^oi;^] ^oi^x:^. 

(S220). ^}-%r^}7} Afls.^ aig^ >SA^§>377:> ^}^] ^-f<^^ S.7]:S:^S. ^^^<^ 

^fe H.i-lB]611 ^^^>:il(S230). A]-g-;^].7> Afl^^ s.'i^ >S^d«>ji:^> ^-f^ll 

^ S.€ '^^'^^ ^tb SSn^o] 7fl^-§- ^^B](20)ofl ^^]Sl<H ^fe^l ^<y^><=>^(S222). 
2.€ >«A^ SSZi^o] ^^15)<H o;[^l ;§-foJ)^ SSZL^^ 7flol^ ^^Bl(20) 

^^1^>:£^ tb ^(S224), ^>'tl^ A>;5lo.^«-E] 'i^ 
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s.^|[s-^Bi ci>ti>Ei-«- ^4(S226). <^1^. <5MBf# ^}-%-^} ^ 

^^«>J1(S228) ^:^](S210)S. 
<190 AV-g-T:}^ .g^ s.^o] T^^^o] SX'=>\^^. ^^S|<H S.^^ ^oi 

cf^ ^^^1 ^<?l-3l-^ ^;^]«HMi(S208). ^}-%-:^}7} 3.^^^ ^;g*>JL^> 

<i9i> >^>-g-;47> ^^tb 3.m.^] ^:^] 'S^S-^Bl St^^l 

CHI 2:7liJ:^s. 3.^91^] ^^^Vfe ^:^]«HlAi(S212), «(|^ S.'t^l ^7]?;t-^ 

^^^Sjo] a^^o] sfltg- ai^-i- £.u|Blo^l M^^cf(S230). 

<192> ^;^1(S202)ofl>H 3^>-^ ^l-irBllol'S >^1^^(10)«^ ^^tb ^>-§-^]-7> A>-g- :^^o] 
Si^ ^}-%-^}^ ^^«^^ ^-S ^:^}* M?1^V£^ ^ ^(S216), ^7m^S 

^^J^ S.'i* A>^^ ^-y^l ^^tbT=KS218). ^91 2i7l^o.^ ^} 

-g-^lJi;^} ^^<^1^ 3.^^^ s.^A^<^] ^^^1-13^(5230). ^7]^o_^ ^^i^ -S-^i 
^ ^-f ^s.^ '^S-^^ ^^^1 ^^^^ ^;^1(S220)S- 

<193> :£ 23^ ^ ^^<^] ^tb "Jt^ -^llrBll*^!^ IJ-'^ ^ ^m5l]<^l'a ^ 

#£S.Ai, 3E 21^ ^:^1(S30) ^ ^;^KS40)^ S^ltb ^<^m. 

<194> s 21^ <5>i3].Ef ^:^1(S20)«^1>H <^>w>Bl-» ^^^^ '«'>-§-;^l-^ 

o]^ A]>i^(10)ofl ^■]^j-£|<>1 91^ ^^Mr ^^"SM t^V^o] ^^|-^ ^^-i: -ii 

ol» ^^<^, ^ ^ffl^ 4^^* ^1i§mcll(S402. S404), 
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